ABSTRACT. This study investigates the association between drivers' characteristics and their speed citation involvement. Besides driving experience and accident involvement, the studied characteristics include monthly income, age, level of education, marital status and gender type. In order to model the above parameters; regression analysis was carried out to data gathered from 4774 drivers from five Arabian Gulf Cooperation Council (GCC) countries. The data were collected using a questionnaire involving short answers on the required characteristics. Official records were not possible to be used since they do not properly represent the actual drivers' population, simply because of the considerable amount of tickets issued to the owners of the vehicles rather than to the violating drivers. However, the gathered data on speed citations were possible to be compared indirectly with that officially published. The two matched reasonably well. The final developed model showed drivers' age, accident involvement, and monthly income to be significantly associated with speed citation involvement. Age showed a negative association and the other two parameters showed positive associations. In the presence of these variables, all the remaining variables become unbalanced and are automatically removed form the model. In the absence of age, driving experience and level of education become significant. The former is negatively associated with speed citations and the latter positively. The findings are believed to be important for law enforcers, driving rehabilitators, insurance decision makers, and traffic policy makers.
Introduction
Networks of high standard, using latest available facilities such as SCOOT, SATURN and TRANSIT systems, support the highway systems in GCC countries. Yet, safety records clearly vary from one state to another. The rates in Bahrain showed 8.8 fatalities per 100 thousand population and 2.9 per 10 thousand vehicles during the years 1995 to 1998, which are closely comparable to those observed in many Western countries. The above rates for Oman are 19.8 and 13.4, for the UAE are 31.8 and 23.8, for Kuwait are 18.3 and 3.7, and for Qatar are 15.7 and 4.2, respectively. The rates in UK [1] are 6.4 and 1.4, in Turkey are 10.8 and 12.9, in Germany are 12.3 and 2.7, in the United States are 15.6 and 2.1, and in Spain are 16.3 and 3.6 [2] , respectively. Over fifteen percent of the fatalities in GCC countries are solely due to overspeeding. In Bahrain the proportion of speed offences to total number of offences is 17% and speed offences per accident involvement is 0.24. In UAE these are 20.4% and 5.4, respectively. Other population characteristics of the studied countries are presented in Table 1 . Forsyth and Silcock [3] studied records of a large number of offences in Northumberia (U.K) and found 25% of the primary offences are caused by speeding. The rates of offences were 1.58 and 1.50 per accident and per person, respectively. Males' involvement was 81% and that of females 19%.
According to Kleoden and McLean [4] risk of involvement in causality crash doubles with each 5-kph increase in speed above 60 kph. Many other studies showed other forms of relationships between the speed and the accident involvement as well. For example, some showed that a 1-kph increase in the mean speed causes 2 to 3 percent increase in the number of injury accidents [5] . Furthermore, as the mean speed increases the number of injury accidents increases quadratically and the number fo fatal ones as the power of four with respect to the speed [6] . Table 1 : Population characteristics of the studied countries (1995) Parameter Bahrain [18, 19] Oman [18, 23] UAE [ 20, 24] Kuwait [18, 25] Qatar [18, 26] Mannering [7] , on the other hand, studied only 200 drivers and found the number of moving violations per male and female drivers to be 1.03 and 0.96, respectively. Lam and Kloeckner [8] found the main age group of speed limit offenders to be between 35 and 44 years, followed by the age group of 25 to 34 years. They have also concluded that proper enforcement on speed limits will reduce the number and severity of accidents. Peck and Kuan [9] found previous driving violation records, among other factors, to be useful predictors of future crash rates. Evans [10] and Evans et al, [11] reported that 28% of the drivers with violations (most commonly speed limit violations) were observed to follow short headways compared to 22% for the violation free drivers. Also short headways indicate risk taking but the reverse is not necessarily true. Younger women were shown to be less patient than older women, with higher tendency to speed, tailgate and overtake on wrong side [12] . Young masculines are caught in speed offences more frequently than the older ones.
Aims and Hypotheses
This study investigates the relationship between drivers' characteristics and their involvement in speed citations. Besides driving experience and accident involvement, the studied characteristics includes age, monthly income, gender type, marital status and level of education. Accordingly a model is developed representing driver's speed citation involvement as a dependent variable versus the above independent variables to identify the association of the significant parameters more clearly. On the other hand, insignificant parameters can also be visualized.
It is obvious that novice and less experienced drivers are involved in greater numbers of traffic violations compared to better-experienced drivers. Similarly those less frequently involved in accidents might be involved in fewer traffic citations compared to those more frequently involved, simply because of being more cautious. Likewise is the case for female drivers compared to male ones. This is because of their lower exposure rates and greater respect to traffic laws. Married drivers are expected to be involved in lesser citations compared to singles because of greater social and economic constraints. Although the proposed relationship between married and unmarried drivers seems odd and has rarely been considered in such studies, yet it is nessary to be considered here because of the social and cultural differences compared with Western societies. As age and level of education increase, speed offences are expected to decrease because of better awareness. As income increases, so do the speed offences. Wealthier drivers own better, more luxurious, and higher power engine cars compared to poorer ones. These may encourage over speeding. Furthermore, they care less for being panalized in terms of money.
Methodology

Study Approach
The study attempts to investigate the significance, magnitude and direction of the association of the above predictors with citations' involvement using least square linear regression analysis [13] . However, the parameters are first analyzed using Pearson correlation test to identify the correlation strength between the various variables. In order to gather the above-mentioned information, the study employs questionnaires to be filled out by the drivers. This is because the official data, as will be discussed in the next section, are not sufficiently representative. Nevertheless, all the predictors are first regressed regardless of their significance. Knowing the relative influence of each predictor, they are further analyzed using forward and stepwise regression. These methods construct the model by adding the independent variables one at a time. The order of inclusion is determined by respective contribution of each variable to explained variables. In this study the predictor with highest t-value is added to the model in each step. The process stops when the list includes no further significant variables at 0.05 levels.
Two methods are employed in modelling the predictors. The first (Table2) uses the absolute values of each predictor as collected from the questionnaires. For example, the driver fills in his monthly income by writing down the numbers matching his monthly wage. In order to sufficiently control the variabilities in the predictors between the various countries under consideration and to generalize the model a second method is employed. In this method each nonfactorial predictor is normalized to the mean value of the country ( Table 2) . For example, driver's monthly income, in each country, is adjusted by dividing it by the average monthly income of the drivers in the country.
While age, years of driving experience, accident involvement, monthly income (tax free) and level of education are treated as continuous variables; gender and marital status are considered as dichotomous variables. Gender took a value of zero for women and 1 for men; marital status took a value of zero for single and 1 for married.
Official Speed Offences
Although, one may gain enormous amount of information from official records, yet, it requires a cautious approach to consider it as representative. Drivers' characteristics with respect to traffic citations, for example, based on official records might lead to seriously biased conclusions, simply because of the considerable number of tickets, at least in this part of the world, issued against the owners of the vehicles rather than the violating drivers [10] . The violating driver might be some one other than the owner himself, like his son, daughter, wife or a friend. The records also lack in-depth details of the drivers' socioeconomic characteristics as their income, level of education, and family details. In order to overcome such deficiencies, the necessary data are to be collected independently through questionnaires. However, self-reported data present a number of potential problems, as well. These include the possibility of not accurately recalling accident and citation involvements [7] . Some might even give false information. The solution to this problem would be to compare them with actual data records. Unfortunately, such records were not available in most of the countries under study. However, to be able to measure the reliability of the collected data indirect comparisons were possible, as will be shown later, in some of the countries. 
The Questionnaire
Method of stratified choice-based random sampling technique is considered in administering the questionnaires on the drivers [14, 15] . The stratification was proportioned based on the occupation. The occupation was stratified according to the following twelve categories: economic & finance, private business, education, students, judiciary & security, information & tourism, health, social & agriculture, industry & electricity, transportation & communication, unemployed, and other sectors. These classifications match with those published in the official statistical abstracts of the studied countries. Beside stratification benefits the technique provides other advantages over simpler sampling techniques as those employing household or roadblock surveys. Some of the advantages are associated with the social constraints in some of the considered countries. These include direct administration of the questionnaires to female respondents.
The questionnaire involved short answers' questions. These were designed to identify drivers' personal, traffic and socioeconomic characteristics along with their speed citation involvements. These covered the following parameters: age, sex, marital status, monthly income, education, nationality, occupation, driving experience, car ownership, frequency of seat-belt usage, accident involvement, and citations received in the past three years.
The drivers were instructed to record their speed citations for the last three years. The citation involvement for the drivers having less than three years of experience were then adjusted, as per annual average, to indicate three years total. Drivers' characteristics included the following: age (years), driving experience (years), level of education (years), accident involvement (0, 1, 2, 3, 4, 5, 6, or over), monthly income (as per currency of each country, then it is converted to Bahraini Dinars; B.D = US $ 2.65), gender type, and marital status. The questionnaires were usually left with the respondent for a couple of days before being collected. The suitability of the questionnaire was reviewed by a group of four language and educational experts, form the University of Bahrain, before being distributed. The questionnaires were then distributed to the various occupational sectors in each country according to their proportion in the country. For example, if 15% of the population in Bahrain is involved in the economic and financial business, then 15% of the questionnaires allocated for Bahrain are to be distributed to the drivers in this sector. Well trained, M.Sc. and senior level B.Sc. students, in cooperation with traffic police and public works directorates in the various states, participated in distributing and collecting the questionnaires. This helped in having consistent responses from all the considered countries. The task, which was first started in Bahrain in 1995, took over thirty months to finish.
Gathered Data
Response rate
The questionnaire was distributed to around 9000 drivers in Bahrain, Qatar, Kuwait, Oman and Abu Dhabi representing United Arab Emirates (UAE), 4774 drivers responded. An overall response rate of 54% was achieved. The rates in each of the studied countries were as follows: 76% in Oman, 57% in Kuwait, 52% in Bahrain, 50% in Qatar, and 39% in the UAE. This represents about 0.05 percent of the total number of vehicles registered in each state. Both the response and the response rate are thought to be sufficient for the analysis [16, 17] . The averages of the involved personal and socioeconomic variables for each of the considered countries are presented in Table 3 . 
Official versus gathered speed citations
The official data available were not sufficient to directly check on the accuracy of the collected data. The drivers' population, for example, was not possible to be accurately estimated because of the presence of a high percentage of expatriates. These are continuously changing since the majority of the laborers work for few years then return back to their respective countries. Although the data in most of the considered countries are computerized, yet drivers who leave the country and those who pass away are not excluded from the official drivers' list. However, citations per passenger cars were possible to be estimated quite accurately in Bahrain and in UAE, but not in the other Gulf Countries due to the lack of official data on speed citations.
Assuming that each passenger car is owned, or driven, by at least one driver, the minimum number of speed citations received by a driver can be determined through the official records by dividing the number of speed citations (SPDCIT) issued annually by the number of registered passenger cars (RGSRPC). Furthermore, SPDCIT and RGSRPC determined through official sources are considered for the sample years as that considered by the respondent in the questionnaires. According to Bahrain Statistical Abstracts [18, 19] , SPDCIT issued annually in Bahrain, average of three years, equals to 7081 citations and RGSRPC equals to 126683 passenger cars. Consequently, the average number of speed citations issued per driver per year equals to 0.0559, or 56 per thousand drivers. This figure can now be compared with that determined through the questionnaires (Table 3 ). In fact, even a better comparison can be achieved by considering the respondents who actually own or posses, a car. The annual average number of speed citation involvement by the drivers in Bahrain was found to be 0.0656, or 66 per one thousand drivers. This is slightly higher than the overall value shown in Table3 after being divided by three to determine the annual rate, i.e. one third of 0.189. The former is greater than the minimum rate obtained earlier through official records by only 15%. The difference is even less when all the respondents are considered. However, the difference might partly be due to the inflated number of registered vehicles officially published. The latter might be less than the vehicles actually running on the streets. For example, some might not be in use for some reasons, as being handicapped because of accidents or serious breakdowns, and some are out of the country. Likewise, SPDCIT and RGSRPC for UAE, for the year 1992/93 [20] , are 94,000 citations and 257,700 passenger cars, respectively. The corresponding speed citations per driver equals to 0.365. Comparing it with 0.372, which is obtained through the questionnaire, a difference of fewer than 2% is observed between the two rates.
Results and Discussion
Results from Pearson correlation test showed all the considered predictors except driving experience and marital status to be significantly correlated to drivers' speed citation involvement at 0.01 levels ( Table 4 ). The correlation also revealed the direction of the relationship, negative for age and years of education and positive for the remaining significant parameters.
When all the predictors shown in Method1 of Table 2 are considered in modeling drivers' speed citation involvement, the following parameters showed significant association at 0.05 level of significance (Table 5) : age, accident involvement, monthly income and driving experience. Age showed a negative association with speed citation and the remaining significant parameters showed positive associations. In the presence of these parameters all other parameters become insignificant. The direction of the relationship of all the parameters matched with the hypotheses enunciated earlier except for the experience. The latter might be due to the differences in the mean years of driving experience between the different countries under consideration. The presence of age also influences the experience because of the significant correlation between the two. However, when the age parameter was removed, the experience became barely significant, with a negative association. Moreover, drivers' level of education also became significant with a negative influence in relation to speed citation. As has been mentioned earlier, in order to control the differences between the drivers in the different countries, all the parameters are remodeled after the responses from each county are individually normalized to the countries' mean values, according to Method2 in Table2. Once again the results (Table 6) confirmed the previous findings with the exception that driving experience becomes insignificant this time in the presence of the age. In fact in the presence of age, level of education is also insignificant. As a result of the two methods, one may simply consider the age, which is easily collected for such studies, to represent both driving experience and level of education, which are more difficult and time consuming in being gathered, without loosing the accuracy significantly. This will clearly drop the cost of data collection. The basic form of the improved model is illustrated by a linear regression equation. The model after being normalised to the countries' mean values, can be written in the following form: The direction of the associations matches that shown in the correlation matrix (Table 4) . Although the above model indicated a sufficiently high F value (F = 25), yet one needs to be cautious in its application because of the low adjusted R 2 value, which was around 0.1. However, this is not uncommon in such studies [21, 22] because of the dispersive nature of the data and the clear variation in the responses between one driver and the other. Nevertheless, the direction of the association and the significance of the predictors are still very useful. It is also worth mentioning that sophisticated models may not add to the accuracy much for such dispersive natured data.
Although the above findings of young wealthy drivers being involved more in accidents and speeding tickets than others looks very obviuos in the developed countries, yet very scarce studies on such issues were found for the drivers in this part of the world.
Conclusions and Recommendations
Drivers' age, accident involvement and monthly income showed significant association with speed citation involvement. While age showed a negative association, accident involvement and monthly income showed positive associations. In the presence of these predictors, years of driving experience, level of education, gender type, and marital status showed no significant association with driver's speed citation involvement. However, as age is removed from the predicted model both level of education and years of driving experience become negatively significant with speed citations. Age may be considered to represent both experience and level of education. In order to generalize the findings and to control the differences between the drivers from one country to the other, all the parametric variables involved in the final developed model were normalized to the mean values of the studied countries.
In the light of these findings and from the general observation of the outcome several strategies might emerge in tackling a serious offense as speed violation. In terms of education, it is important to focus down on young age group to illustrate to them the consequences of not following the assigned speed limits. Also, it is important to warn parents on the consequences of buying "sport" cars for their children because in this part of world, the children still depend on their parents to finance the purchase of their cars. Also it is important to highlight that as the nation gets more educated, education in the general term, the awareness of violating speed limits will increase, as this study shows. Law enforcement should be adopted to suit the social and economical conditions in this part of the world. Ticket fines might not be suitable for the local conditions as this study showed that the higher the income of drivers the more tickets they receive. So the punishment might take other forms like: spending time in doing social work, taking intensive courses for some time on safety aspects which might be more effective for the purpose of deterring the drivers.
